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"^(Hybridization) *tfos «4« ^^(Carbon hexagonal plane) 

3 ^€ ^^^JlS ^ 

4*h*«*M ^7} 0.3370 i4icn]E} ^x]^ 0.3700 M^E)* jqtjoj 

37l7> a^tb 4^o]^ «~ !. 5 q. tPlBl } ol^ # (Aspect 
ratio: ^*H/^3)7 r 2 Qo)^o) ^b^H 3g^ 7] . gq.^ 

51 °1-*50M-W1^ (nm) nHfrfr 4J-ft-* ^ zl *|)3&1H S<»14. 

^ -a-fr^ol 5-50 M-i^le^ ^ o.^. 

*fl^*Hr ^ nflo. ^o.^ <£3^ 014, ^ ^*Rr # 

^ *^*r «*>fe oj^oj^ ? 

♦tf^ ^cq ^ €M)*Kr ^>7l^ JK*« #*fl» *a*Ka, 

j^^oa*, SM ^ o S $^y$o) sonm 

^IBiS ^flS^C-fl ^^>^Uf. o)^ £ ^tgo} ^ o.^. uj-i,,^^ 
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H-i^dL {PREPARATION METHOD FOR FIBROUS NANO-CARBON} 

[^te^s.] 2 
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^ ^ 4^ 7}-^ ^^fl, 2*1- g jl^^ 7] 2 

■i-^^ SP 2 «1-o]tL^c (Hybridization) ^^-z]-^ 

(Carbon hexagonal plane)^ 31H}-A^ *§a^ o_ A ^ X ]u)^^| caj^ 

m^SLS- fhM^^?]^ 0 3370 v+^pl^j xflx]^ 0 .3700M-^Pl 

^* *^ 37l7> 4#o]^ x.5 )# 

(As P ec t ratio: -9-fr^^/^-fr^)7> 20ol-tfo] , 
3 5 M-^nlEl o]# 50 i+icPl^Cm) XMfe ^u)*] <£ 
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^tM)- M-i^^r^i (Filamentous nano-carbon) , ^±s\-o]v\ (Carbon 
nanofiber or Graphite nanofiber) fh^M-^THi ^ # n fl» °l-§-^!: ^lS^l ^sj-o}^. 
^Hr^ ^l^M 91^. <^1« «^ ^^:E.eH*13*Kr «gA> 

^ ^sH^^* € SE^r v)3g ^ #nfls. A>-g-^o^ 540 

£ 8005E^ *| sj ^- ^€ ^-fr^ ^^7> 1 

^^cj.; (^1^-^4,565,683). S^: ^ 
^Bjxfl^^ ^(Hyperion Catalytic International Inc.) ^ 
^*H^ (ofl-i. s.^ ^Pfl#I^F^62-5000943) ^ ^^-i^Mi ^ ^ 

2^ ?yg_ i^±s\.o] yj\ ofl ^ o.^ « 0 >^S ^^o.s. ^j=Lofl 

-^-n-^ 10 ifl*lfe 15 M-^lB)* ^i4ic^-tLl- ^Stb w> a 

500JE<>1H 700£ a>o]o^ ^-^oflAi e^^S 1£-*fl^H 50 ~ 800 ra 2 /g ^ 

°fl» ^r-§-*M oil- l-g-^iis*) ^4H&^ M-ic^i ^ ^^^H^ afla^ 
fr^^r. (Boehm, Carbon, 11, 583 (1973), 
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H.Murayama,T.Maeda,Nature,245> 791> Rodriguez, N.M. 1993. /. Mater. Res. 8: 
3233) ). 

S.Iijima, Nature, 354, 56 (1991), S. Iijima.) ^M-ii**.* €^5. 

"T-^l 0.4 M-ic^B] ^.W.^Eflo^ O}- ^ oj,^ 

A 4f^4tf«5. 4 s M-i^f-J^ U-fHS°l 0.7-5 M-i, 

^-Fh^o] 2.5-50 M-^lEl *HuI ?! <ag <£s^ 

— ^) ^-JMHl 3)*H sife (^^^ n^gr 
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^2z, Rodriguez, N.M. 1993. /. Mater. Res. 8: 3233)» &o.n} , ^tt 

^M-2r.^tL7> l+2r: =^Aj u^n]E}o) A}o|^s. M.^O_^ X]^- 

.3 -§-§-, <« *^ ^^"i- #JE^ (ITO tfl^l ££) ^ 4^3. 

£ o_i=L <£B\Z\ &tf. nfi 7}^ ol-^s.^ ^ uj-ic.^-^ 
^ ^M-i=.^o]^ 7 > •S-fr^ol 100 i4ir.n)^ <M3.te 300 

<&X}7\ 7}X\%^ ^0>}7] flffl^fe- 100i+f ]El o]^ oj^ f ^tj. w j_ 



)20020063640 rt1 , 

V ^^1-: 2003/10/25 

[J±3"<Hn 33 

^ ^ m ^fl tfl*l*r <$7}3_ ^7} 7} 

^ 33^1: *)^JL 

[S^te^^-] 12 

l&^WS} 33 
13-3^-g-] 

*W*1 £ S-^7ll^ *] 7 > q-^oi*)^ o^« H 
40 -63 %£] ^» **fctfe 3«13*J «** ^S^o.^. (ofl-i- ^ ^ 

W6.159.538) o)* uf-o] # ^ ^ ^^ o] ffl 

n)^ oflui^ SLjl*\ ■ Herringbone ^£3] ^uf^o]^ <£± 
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-i- o]^ 31^^^^; doe Report, IEA Task 12: Metal Hidride and carbon 
for Hydrogen Storage 2001, Project No. C-3-Leader: Richard Chahine (Canada), 
Assessment of Hydrogen Storage on Different Carbons). ne)t|- ( #7]<2j iLjn.^ ^ 

^ A* "331 5**1 (41* R. Stroebel et al . J. 

Power Sources, 84, (1999), 221). o]^ ^q-^sj-o] ^ ^ jl<#*\)*\<>] ^s>) 

[^cfl^V^] 14 

1 ^ 2^m ^AHl W ^]Str ^P]A| ^-fr^ uf-H^ ^Sfl- 

*H2^ ^H] ^M34Kr tfl^ so ^lBlfi] ^^§- ^-B- 71)12] 

^ ^ ^ &t}. £f ^sfl 30 i-fi^E^ ^<9*r» 
91^ *r€-**H ^ Jg-^O^ tg^ ^ o.^- B^O} 

^ ^J±^ **h§- xlujji fl*] o£o_^ ( 0.^0,1 ^ H ^o] ^^oj 

• *S*WM*| «*>|SJ7> 0.3423 ^n]^, ^EL7}?} 2.4^*1^ ^ 
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^20020063640 ^ <£^ : 2003/10/25 

^t^* 262 m 2 /g^ til x]qj7 or + 

[Ji^xfl^W] ^^ftiis 19 

°1*> ^7]^ ^1 **|-fj-# uj-i^^ ^j^wj-^^- 7l#^tK 
[^tfl^J-s.] 20 

USH-^S. #nfl%^o] ol^ P]^1*>7)1 #*fl$H ^JLS^ # 

^-°r °]£rM&<% ^-oj) o}*j) fg^s)^ c ] b} ^.g. uj-Efxfl^ tfl^o] afl^^ 

^^^t #«fl» A>-g-^>^ 7^* tS-Sfl Al^ ofl 7 > ^7^ 

A^SJOI^^- ^Dfl^ OJ^ <q^ol afl^ ^-H-Ol ^-g-^^- ^ 

M-ii^-i- ^l^§ , <^¥i^o.s. <s^°l ioo nias.DiBi oi^-oj <y-s DlM . ^ 
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20020063640 - rt , , 

^ 2003/10/25 

^A H]Ai ^ A] ^ 2800£ ^ ^^^^ 

^n )l4t 3^ nl) o. ^jo s ^ ^ 

^4 ^Hj. ^ # 7M ^^U^ Ma A> ^ H 

-¥» 9X^^ 7}x U <^#^ ^Ru^ ^ 

3. a>**h o. o| W5a4> <a^o.^ > ^ 

*£a WKUce type)^ ^(Structure)* 

*M«! 5 % nl^V, ^i^o] ^ €£Aj M> 

2000, 3500, 1500, *HHt<l<>l ^_ H1 

[Ji^tfl^s.] 22 

^1 M-ic^ ;fe-g-<>] ^flfe 70Q£ o]^ lA ^ oj,^ 3r aM , o H ] 

«W tf 7 ^ 7> ^ ^ ftt ^ ^ #fi|Ji** w^oiai qne^> 

3 tH^H ^3:^. ^ A>-g-* H ^ m ^ 

«*1 q W € o] g ^ H 7}77} » ^ m ^ 0> 

" 1lBMi **l <^B]^ ^-g-oj, 
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p^ n ^s ^-f^l i-M ^ €3 ^ s.^ ci-^ o.i~60 ^ 

%, iL^ W}^-3j^|-7l^ 1 ^%ofH 30 ^%7> H>^^. =-4*6\ q.1% 

^ ^£)<^^1 7}£-#^ ^2t4. ^latb € g se^ 

"Sr^M^ ^ ^Mr-^r ^<LsL ^ofl ^.cj- ^ 

%^^T ^-Ic^V* 7>^r#^^^ ^^-71 $n ^7} 5*Hmrfl*\ 40^13% ^-Cf W> 
^^-71^ 8*f|3% 6 iH 25^)1 ^%7> -f-B-^ ^-g- ^ A > 

-§-*H 400JE<*lH 5 20£ j±t} ^ 45o;sioflAi 500ES} 

" [J£^3H Vl ^] 23 
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57fl £4 B^^te ^^7} 27HH 47fl £ ^ 1-^2^3-^4 ^ 



*>7l^r l~io sccm^ JE<g*Ha*f <i^2l# tg^o} ^ sgo.^. ^ 

DL^tfWl 24 

23WSL3, *=L*Mc)* ^ ^ m 

^ ±SL ?! WW »V^5L7} 520ol^oi qj^. ^^o]^ sjo] p W ^ 

80 £ ^<M^ (1 ) cj^ ># ^ 



^3 **7>i» #nfl rge) * o.5~30 seem 5L«Ss)*r C c^) Jit* b>«*| 
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[Ji^tfl^s-j ^igjr 25 

M-i^fe^ A], ^^.^nflofl «>-g-7>^^ <g^s] 2&°\}*\ 

12*)?}, Jit)- 20^H 4Al^oi a^aj-t).. o^flA-l 3. 

v}9± 7^o] ^ufl l^^ ^^g-<£ 20%^ ^^^1^ ^^-7l-^» 3.3sccm S. 

q-ir^7> 5tifl O]^- ^-foll 14^^ 100WH jr^x* »i^^ ^Jol 7Bf*}£ 

— 3^m «B-olH 300«fl ^ s ^o.^. q^^-i- ^3=.^ ^s. 7}^} 

[^rfl^s.] ^^J: 26 

[iL3^-§-] 

^Ml ^-{H}- ^icftdb^, 71^3} uj-^^fif^ ^e) 5-50 M- 

v^E^ ^^^f 91<LE.5L; iE^T-fl, ^ 3 

^4^1^, i^S^Ci, ^7l) *£Z\5L*\ A>-g-7>^M, El #^1^>^1^ JE^fl, 3 

71^1^ ^sM^H ^-^fls, ois.^1 * ^-7ltiV-g-§-si #oH^l, uJ-;ele] 
^l^l -8-JE7} 7ltfl^ci-. atF ^dt ^ *fl^ a^xfl, ^isl ^-el^l 
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3. 7 r ^BH, jls^^t ol-g-^j. DeSOx ^ DeN0x-§-^ a]~§-o] 7 ]tft# 

4. 

.^f«!J: 29 
[^^] 33 

$K2A>*I| ^a>^ <K*ljR % Iron(m) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 = 
404.00 (99%, Wako), mp 35-40T;, d 1.684, sol in water, ethanol, acetone) 29. Og^ 

^■g- ^q ^(Nickel (H) nitrate hexahydrate Ni (NO^- 6H 2 0 = 290.79 

(98%, Wako), mp 56.71C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni 
content 20.19% (Nickel Ni = 58.71) 5.0g* 200m 14) $7>*H -g-SjjAlfl 

*]2h]a] ^a}^ 7^1-^ (MS No. 3050) 80g# $7>*H h^c.} 

4. ^7]°) ^°_5L 9}^^ ^a>^ ^q^ ^#5]^# 5)^ 
^1^^2:71 (Rotary Evaporator)* <4-g-£)-a} -^#l80:E4H 40S.=. (Torr)^ ^^^.S. 
^r-S-* ^#q^°l ^VS)^^1 ^^.^ o. ^^^cf. ^ 
*±€4 ^Xys) 9}^^ HO (*tiR?*£| w 5%) ^. ^ 

( ^o] x f x 3<>] = 10 x 2.5 x 1.5 / mm 0*)^-&) ) 41 ^ 4.5cm 

* ^#7]-^^ ^^- 7 >i lOOsccm-i: *r-§-SH (^£-«£: 20%) 480£ 

4H 2 A^V 4$. 4)*M- 200sccm 25 *fl*J%) 




^^(20020063640 °^}- 2003/10/25 

* 2*1?1 «>-g~I- «S§H (520 mg)^1 ^l^l U"rr 

[Jt^tfl^-^.] ^naj: 30 

^IStb M-^^r^l50mg^l 15mg^ -M** ^7Hr ^7}^ a}*]] 

^tg ^j-zj- sJJa^ ^€3"*) (Rigaku Geigerflex H (CuK a&. 40KV, 30mA, Stepwise 
Method) )» >M-8-«H5 0 «W 90°* r *N S^^-i- ^*>31, 3^4* 
^#^3^(-££-BM ^71-2. ¥ 3:^3-fr, ^ e^^^4, ^ , 1983 ^d)# 
0 l-§-*M ^Mr^Wa^l (doo2) ^ 3^ 3.71 (Lc002) ♦ S 1«H 

M-^^cf. ^ ^gdb h]o]bHN 2 BET) ^£.3. ^fr-SMi* ^tb ^ °1» 
(Dubinin)^ Tfl^ «H 5. H 33^-^. 

[^tfl^s.] -^t^J*. 31 

^sfv -g-frtf M-^lh^ 2 ^ * °^7i 3*H, ^«fl £ 

*}^ D 13Ueol, JSM 6403F) ^ ^ a 13 (Jeol, JEM 100CX)5l ^ 

°1 £^ 1 ^ £^ 2<*1] M-^^t^-. ^-£H£ q-ic^dLfe ii-R-^r 

HUN) tH*M 455. xfl^l 80JE21 ^-z^^o] afl^sfaa. $X$= 

Feather structure)^ -S-R-#*r 
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500 7fl# ^ 4^*H ^ ^l* ^*>^cf. 

^-fi-^ ^-H-^^r ^ 22.5nm» ^tfl^ 12~32nm ^H 6 !] 75% o]^-oj. jl 
Sfe ^Ml q-ic ^ ^ $1$^ . 

[Jt^-*^] ^^J: 33 
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111 
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Hi 





[iL^^^l 35 

[Ji3^-§-] 

^X\d\) loflA^ afl^ 1/M^ 4/1^1 ^#°fl» Ajo_Aj- 

*)]S-g- ^^115mg(^-^ ^ 5%)-§: 4.5cm^ ifl^^g- x]^ ^#^1 
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r^Sf AV-g-SH ^7>^ 100sccm(^ 20*fl3 %) 

^ 7 }^l 200sccm (^^g-<# 25 *e)^X] 4002E«1M 2Al^V 

♦ *8*H (465 mg)^ ^ o-Aj- M-^^S ^S^-^cf. 

^^Jl 36 

-g-frtf M-^^ 150mg<^] 15mg^ %7}& ^, e) 7 >^>^ 

^ #3" ^l^d sl^^l (Rigaku Geigerflex n (CuK aj&, 40KV, 30mA, Stepwise 
Method) )* A }-§-*>^5°<>llAj 90°77}x)2) 3}^* =^-s\-3L, J^Ai^ 
n^&^^CJLjmil +7}SL ^ xj, ^i^-fi-, <|3£- etfl^^A]-, s-^, 1983^)* 
°l-8-*M ^^^^ *|7j-7iel (do 02 ) 4 371 (Lc002) * s. 

(Dubinin)-*] £.3. 31AV& ^a] 5. ^e)^^. 

[^.^cfl^s.] <501wjs 38 

»l^^r Aj-fJ-^ jg-g. 22.4 ran* M-e^^t}. 
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^^JL 39 

^» M-^fe ofl^Httl (Aspect ratio)^ 30 <^l^^r ^ $4$^- 
[Ji3^*^rl ^^wis 41 

Aj- 7 ] s£X\dfl id\]^ ^/-u|5t 4/1^) -^-^fl-g. ol-§-^><^ 

M-i^^ ^flS-g- #^H5mg^- 4.5cm^ ^#^1 ^ 

^f-g-^H *t#£] ^7}i lOOsccm^ri^ 20*113 %)^r ^ 

*] 480£^lAi 2Al^> «-^^El» WSt^. ^^nfl ^-bfl cfl^^lij- ^ 7 >^ 
200sccm (^^g-<£ 25 313%)» ^*1350JE°1H 2*\# «V-§-» «8*M ^3^ 

(402 mg)S] ^-n-^" »]^^>^cf. 
^t#jr 42 

[Jl^«^] 33 

Q T4^^150mgo11 I5mg^ -^h}^§- ^7>^- ^ , ej 7 >^-A>^ 

3^3*1 (Rigaku Geigerflex H (CuK a^, 40KV, 30mA, Stepwise 
Method) )♦ A}-g-£M5 0 °lH 90 o 7>3^ ^-^-Jl, 3}^^: 
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WWa(M^ * *| t tfdfc^-fr. ecfl^^A}, I983\i)# 

i^Mr^^ (d 002 ) 4 ?$%-<>\ 3.7] (Lc002) ♦ a 14| 

4^524. £^1: ^ w]olEl(N 2 BET) ^ AS =f-% Jf. o)^. 2=.*)^ 

(Dubinin)^ AS. 7)1^ ala^aj-g- <$X\ s. lofl ^Bl^th 

[J^lTO] 33 
[£.3*fl-g-] 

*fl^ ^-fi-3£r W 15.7 nm» t+Ehfl&t}-. 

[^tfl^J-s.] *\^3L 45 

iJi^^l 33 

^-fi-^ 4^£r I^^IIH] (Aspect ratio)^ 30 o)^^. ^ &ojt} 

[J±3tfl#Wl -^^J: 47 
[Ji^^l 33 

[Ji3^-§-] 

3-7} loflA^ ^stb ^/qsg 4/1^ th?^* °l-8-*H 

M-lt^ aflS-g- #nHn 5mg ^- 4.5cm^ ifl^£- ^^o]] ^ng. ^ ^ 

3§S.» *]-g-SH ^^-7>^ 100sccm(^£-<£ 20313 %)# *B)^ 

^4803£«H1^ 2^1^ WS^. M^-#n]] #ofl ofl^^jaj. 
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200sccm (^^r<y- 25 ^e)^^ ^*l320J£<>l]>H 2*)$ al-g-i- tg^o} 

(234 mg)^ uf-^E^s. 

^tt]Jr 48 

^latb i4^^r^il50mg^ 15mg^ ^e)^ ^7>t!: ^, a^B^MH 

^ W 3J€#*| (Rigaku Geigerflex H (CuK cl&, 40KV, 30mA, Stepwise 

Method) )» A>-g-^|.^5oo)l^ 90°7>^^ S)^4d^- t^jL, t 1 ^ sl^^^r 
«^««Hi(^LSL^m ^7]i ^ xi, etfl^^A>, 1983^)* 

°1**H (d 002 ) ^ 37] (Lc002) » ^-SM 3E H 

M-iM8*=h ^ «He}(N 2 BED^ilS, ^ ^ <>]» 

(Dubinin)-*] .2. 5. 7]]^ qx\ s. l<>f| ^§ H^^>^t=f . 

[J^^^l ^t^J: 50 

*1]S^- ^-B-^^r 39 -S- 12.6 nm# q-Ehfl&i}. 
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[12. win ^ 



M"^^ ^l^HHl (Aspect ratio)^ 30 °}^<$4r <£ ^ ^^rf 
[ii^nflW^-] Ait #3: 53 

#71 ^0}] 16fl^ ^/l^ f^W] 4/1^ o]-g-^ Aj 0.>£ 

M-ic^ ^.g. ^u]] 30m g^- 4.5cm^ i^-i- ^#J=Lo)] ^^j. 

Af-g-^- A>-g.^H -^<4 ^^-7].^ I00sccm(^±.^-<a- 20*fl^ 

s)- £^7>^ 200sccm (^-g-oj- 25 ^^%)» ^s]^ 44*1 30051 <M 2 a]7> # 

(154 mg)^ ^ o.^- u}-^^ ^t^cf. 
[^cfl^j-s.] ^igajjr 54 

' ^lStb ^-n-# ^^150mgoil 15mg^ &^ ^ejs^. ^ ( ^ 7 ^ A y^} 

^ %A 3*l#*l (Rigaku Geigerflex H (CuK a*!, 40KV, 30mA, Stepwise 

Method) )♦ Al~g-*H5 0 <HH 90°7>x]^ sI^a-^ ^J-ji, ^ sj^-g. 
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HK-S^M ^71^ ^ ^.'^Atf*. ^ ^m^h ^ I983\i)^ 
«i*aq.*«^ ^#7^ (do 02 ) 4 3.7) (Lc002) « £ lofl 

(Dubinin)-*! £.3. ^l^>tb «lS^^^r S i<>J) ^2^}£tK 

^-B-^ ^-fr3£r jg^- 8.6 nra» uj-^^r}-. 
[Ji^tfl^s-] 57 

^^fl« M-Ej-vfc ofl^HW] (Aspect ratio)^ 30 °]^-§- ^ 5a&4 
[^3^^] 59 

[£-3^-§-] 

^"71 ^Al^ loflAi ;S/U)23 ^%=H) 4/1^ ^#nfl* o]-g.^c^ q ^ 

M-lc^t *fl£E-g- #nfl30mg,§: 4. 5cm 2] ifl^ ^ f^JjLofl 3-3-^. ^jj 

afl^Aj A]~g-^ A>-§-*>a} ^4,4 ^#o^ ^^7].^ 100sccm(^£-<3- 20313 

%)* «4 4805LO1H 2*\1V «J^e1# tS^cf. ««« ^ofl Aj-ofl 4 3 4 



• 



120020063640 . 



M 2003/10/25 



4 200sccm (^i^ 25 *fl*}%)» >a*]4803t«fl^ 8*1?! 

-§-» ^J** (1725mg)^ -g-fHS" vf-it^i* 

[^cfl^-^I ^^jr 6 o 

M-^^^150mg^] 15mg^ S$ ^sj^-i- ^, ^B^] 

^ a^tf (Rigaku Geigerf lex n (CuK aft. 40KV, 30mA, Stepwise 

Method) )♦ ^}-g-*H5°°1H 90°^^ sl^^ ^>ji, J}^^- 
^Nr^^^J^EW ±7)SL ^ ^d^*, etfl^^A]., M( i983\i)^ 

oi-g.^ ^d^zj-tg-i^ j&Qw (doo2 ) ^ 37l (Lc002) # ^ H s 16)] 

(Dubinin)^ -^-5. 3]^!: wli^-ir ^a] 3. ^e^^tf. 
[i^cfl^J-s.] ^igJ: 62 

^-B-^ ^-^-^^ ^-3" 25.7 nm» uj-Efifl^cf. 
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Ui^ifl-tfWl ^#3L 63 

^-n-^ M-eHItt ^i^Htil (Aspect ratio)^ 30 ^^^^ ^ 5£$c]- 

[^rfl^-sj-S] ai^jt 65 

#7] ^d)] €/^ 4/1)3} ol^o^ 

^^ A l A >-§-^ *1~8-3H ^^-7>^ lOOsccmC^^-^- 20*)]^ 

^ -^7b£ 200sccm (=r^L^-<y- 25 ^B^i ^^l480£^A^ 2*)& ^ 

*g*H (555 mg)^ ^-H-^" ^lS^-^rf. 

66 

^1^^ ^-fHtf M-^^150mgofl 15mg^ ^7>t!r ^, s)7l-^A|-^l 

^ ^i-a 3^8"*] (Rigaku Geigerflex H (CuK ai&, 40KV, 30mA, Stepwise 
Method) )«- A>-g-^ 5 ooflA^| 90°^1^ s]^^; ^51, s|^^^r 
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fcl^HW-SLSL^W ^.7}SL ^ z\, etfl^^Af, ^f, 1983^)^ 

°1**H «tf>M (do 02 ) * *IM S7l (Lc002) » S H 

S^r ^ «1 «}E](N 2 BET) ^ ^5. ^fr^-fr =f-^t ^ o|§ -y)^ 
(Dubinin)^] AS. T^tt ^1 S iof| ^sj^rf. 

[i^tfl^s-] ^ig^jr 68 

^-B-s) ^-fpg^ agg- 12.9 nm» ^tfl^o.^, ^6] nfljjL ^ 

•i: t ^ sasa^i-. 

[^tfl^-sj-s.] ^^Jr 69 

-a-fr^ M-Bfxflfe ^I^SHl (Aspect ratio)^ 30 ©ltf^-fr «t *r 

[Ji^tfl^^-] ^t^Jr 71 
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Qx}: 2003/10/25 



3 ^#^1 QStit #nfl A>-g-tb ^5L« Aj-g-*}^ ^-f^ 

- 100scan(^«-tf 20*1]3 %)-§- 48QS.<%*\ 2*\& «€^B?» *g*>£ 

4. 3r€^r ^ ^l^^^ ^r^ ^7>^ 200sccm (^^<& 50 ^^%)» *E) 
^ ^^l480IE^Ai 2 A)^ (845 mg)^ ^^fc* *fla& 

^13: ^-n-^" M-^fel50mg<Hl 15mg^ ^§-g- %7}i& ^, ^ 7 >^-A>^ 

^ 3^*] (Rigaku Geigerflex H (CuK ai£, 40KV, 30mA, Stepwise 

Method) )« AH*-*H5°«1H 90°?]-*]^ 3)^^^ ^31, ^ 

^^^^ ^#7^ (doo 2 ) $m^S>\ 3.7} (LC002) * ^P-^H 3. I** 
4^84. get!- ^ «1 o]E^(N 2 BET) ^ AS. ^^^r ^ * ojs. -h]^ 
(Dubinin)^AS tijsigaj-g- <^a] s ^e^^^t}-. 

[^tfl^s.] a]^^ 74 

*fl2:^ -^-n-^-c- ^ 40.3 nm» q-Ef^r}. 
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[J^tfl^-S-] ^^Jr 7 5 

-^-B-^ M"^^ ^^H*] (Aspect ratio)^ 30 ^1^^ ^ 

[Ji^tfl^s.] qrg#3L 77 

#7] ^/Ujig ^^Wl 4/1^ ^ 7 >^^ ^ #nfl S o] 

7 >- 100sccm(^r^-@-^ 203)3 %)•§- 4802E.«QA) 2A]# ^^s1» 

£4. ^r-S^r #*fl 3-°fl ofl*^ 7>i 200sccm 0 3fl3%)» >g*] 

4803E«1M 2A]# (430 mg )o} uf^^^. ^^^t)-. 
[^tfl^s.] ^^J: 78 

tS^^l 33 
[iL3^-§-] 

*l] St!" ^-fHh M-ic^l50mg^ 15mg^ If <£ii)^a- ^7>^ JJt, ^7H^a].^ 
4\^<& i?^*! (Rigaku Geigerflex H (CuK aft, 40KV, 30mA, Stepwise 
Method) )» A>-g-^5ooiiA^ 90°7>33 ^*>jL f ^ 
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#^ 2003/10/25 



tt?l^^(mM ±7)SL * aj, to**, etfl^Ah ^ t 1983^)^ 

°1**H *M-*MKa*| (do 02 ) ^ *|M 371 (Lc002) « s. i«n 

4^534. ^ hHeKn 2 BET) ^ AS. ^-^^ z?r$. ^ o] € 

(Dubinin)^ IS ^S^^^- ^a] s 3e}£r£4. 

Ui3^#^] 79 
[^^] 3^ 

^Stb ^-fMfr >g-fMfr ^ Bj-^pg Ej-^o^ ^-Zj-oj- 

^o] ufl^^fji oi^ ^(^Hg -=p-2;, Columnar structure)^ ^-fH%3)- 
^#13 o] 01^ ^uf^y.^ tf^ 

l^tH^m ^#3L 81 

^tjjs. u|EfLfl^ ofl^^e a) (Aspect ratio)-b 30 o]#^ <g- ^ ojo^ 
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[^tfl^j-s.] q^jL 83 

^-fr-tf M-^fe* ^]^\7] uf^-^ ^*>^^. -^Hi i^ «^ 

*l]Str ^4 v)^(^/u|^ 3/2)^ ^ oj-g-^H 

^■fr-fr M-^^ *flS-§- # D fl» »l^>7l ^*fl "g^ «q-SA>^| ^A> € (K11R ; Iron(m 
) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 = 404.00 (99%, Wako), mp 35~40 o C, d 1.684, 
sol in water, ethanol, acetone) 22. Og 4 £J-sa>2)1 ^g^i-j ^(Nickel (II) 
nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56.7°C, d 2.05, bp 
137, sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 
9.9g# 200ml<>ll $7>*H -g-^A]^ v}^)X\ g^*}*] 7>^1-?»(MS No. 

3050) 80g* %7}-5}oq 30&Zt ^-s}<%tt. # 7 ]<i\ »^o s 

^ ^ ^*KM3 ^1Hr^«- Zltt2E7) (Rotary Evaporator )« A>-g- 

*H ^^)80£o]]A) 40S.H (Torr)^ ^^>c^ ^i^o] 

^>sM*l ^l^^cr. *llStr SiJH ZLtfls. -g- Sfi 30 

W £-^7]» -ft-*ltr ^ £^7>i lOOsccm* A>-g.^>c^ 

: 20%) 48051°1H 1X\# ^^sjl- tg^o} ^4 x^o] ^-g-o^ ^ ^ Dfl = ^ 

?1 ^ 2 %£} 4hii* ^#^^-7>^ lOOsccm* 30-g-^ ^s}. (a^^ 

^) ^*>sq-. 
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^ 2003/10/25 



[^WWl 84 

^7) ^nfl H6mg^- 4.5cm£] ifl^-g. x}^ q f^Jfofl ^ 

<M ^SAl A}^ 4*4 £^ 7> >. i00sccm(^^^ 20 

€31*f ^^-7>i 200sccm (4*4i*tf 25 ^ 480E d||^ 2 a] 

# dL^^ (468 mg)£| -^-B-^- uj-^^ ^s^tf. 

[Ji^ifl-S-Wl ^t^S 85 

^"ft-S" M-ic^l50rag^l 15mg^ ^ 7 >^ ^, e^H^}*)] 

*aq- ca^d 433*1 (Rigaku Geigerflex E (CuK aft, 40KV, 30mA, Stepwise 
Method) )» A>-g-*H5°*iH 90°7>^1^ ^jl, ^ s\^^. 

HSMSKAA^ ^7)^. * ^, B t ^o. j tt*. e «flA>, 1983M)* 

°1**H *M*W**I wtw (d002 ) <4 3*4 371 (lc002) # ^ H 5 H 

M-Eftfl^cf. s^- ^ a] o]^(n 2 BET) ^^5. *£-am* ^ * 0 ]s. -w)^ 
(Dubinin)*]-^ aj^^ 5 loj) ^5]^t4. 
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320*t nflS. ^-tfltb ^VS^l^ ©l-g-^ s. 

u|b) ^ ^-B- 5007)11: ^*HH ^^-i- ^r3*H $*>^r ^ <>]» 

^r3*r$t^. ^h3tr -g-fr^ ^-B-^ sg-g- 33.4 nm» M-eMH 23- 33 nm A>o]ofl 75% 

M-^vfl^ ofl^^wKAspect ratio)^ 30 ^l^^- «t ^ 
[^tfl^s-] *\*#3L 89 
[113^] 33 

^(^/^ 4/1)5} o].g-^ o.>£ M-^fe ^)l^-§- 

#*fl» *)1St5)-7] ^Sfl 4^A>>H (i*IHl®t Iron(ni) nitrate nonahydrate 

Fe(N0 3 ) 3 - 9H20 = 404.00 (99%, Wako), mp 35 - 40 "C, d 1.684, sol. in water, 
ethanol, acetone) 29. Og ^ 9\-s.a}^] ^aj-tJ] (Nickel (II) nitrate 
hexahydrate Ni (N03) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56. 7T: , d 2.05, bp 137, sol. 
in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 5.0g^§- ^?f- 
^ 200mH] ^7V^H -§-«fi^m ^, ^€ ^fl^l #5.1-) -5- «r^^.S.-^mt|lol 

^ ( A l^ It, Ammonium hydrocarbonate; NH4HCO3, Junsei^HD* ^7>A)^cf. 
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*1*H 8*12: «i^Sj|t|.. 44*4 4<3*0£) JiH (*]<>lx^x3H=10x2.5xl.5 

/ ram (^-Bfl) ) 4.5cm^ ifl^ ^ ^^^S ^ifLc^ 4^5.0} ^ 



W** ^lS^rf. ^-q^t 3_yJi\d\) ntfls. # 30£-# «- ^7]# 

■fr^l* * ^#7}^ ^7}^ 100sccm# A>-g-^H C^dfc*tf :20%) 500^^1 

*\ 20Ai^> <H!*|b1* *^ ttM « #»fl» *a*|-»tih 42^. ^ 

W^7>^ lOOsccm* 30£-# ^el^^rf. 

[^tfl^j-s.] *\^5L 90 

#7} 30mg^r 4.5cm^ iflT^ * ^ 

nfl ^1^1 4 s * S* a>**M ^ 7 f^ I00sccm(^ *tf 20^1 

3 %)* *Hl^1 5405=4M 2*1 # «8^4. #°ti ^ «Hl€ 

^ ^^ 7 >^ 200sccm (^-g-«£ 25 *)13%)» ^ 5405L<>1H ia 1? > 

«S*H (1410 mg)5l q-ic^s. ^^^4 



*H -f-H ^-71* lOOcc/min ^^1 400^1 *] 5^1 7> ^-uj^ 
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^-B-^- alolE)(N 2 BET) ^±3, ^£r^d# ^ ^ o]m. 

\1 (Dubinin)*] ^.S. 31 ^ v)3.^-£r & 3e)*BI^. 
[J±3^#^] *\^S. 92 

^-n-^" M-ir.^^ S3) -£-fH|Ef|# ^71 ^*H, ^«fl ^}^§ 3 
*}€*13(Jeol, JSM 6403F) ^ ^f-^ ^n]^ (j eo l , JEM 200CX)^ ^zhi- *J^> 

aj^ ^fll -%z^^o] tiflt^ja 5^ ^, Columnar 

structure)^ 'S-rr^- ^ ^ ^^-^.S. ^ifi) ^-z^^l afl<i§|-j7 01^ fNbi+lc,^ 
«sHr ^ cJ-E- ^^cf. 
LS.3*fl#W] q^s. 93 
[Ji^U-^I 33 

320^ HflS. ^-tflt!- ^^nl^o) aL)E ) f oj-g-^ s. 
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-g-fr^ ^^^r ^ 140.3 nm» ^^<£t±. m.?>] ^-fpgo] 
300nm» ^fe ^-R-S. Aj-^ v^jl ^-g-^- ^ &£t}. 

LH.3tflW=-] 95 

-8-7] B]Hflfll6}^ ^/v^ ^rgp] 4/l) o} ^.^1- o]-g-^ 

*flS-g- # D B30mg^: 4.5cm^ ifl^^r a^fl 

4 ^^-7>^ 200sccm (^-g-^ 50 ^*H30iE«lH 2a]# *V 

(3620 rag)^ uj-ic^» X]^^^ ^ o.^ uj.^.^- ^ 

^t^S 97 



<$7) 1«H ^3:^ €/l-)*3 #^«] 4/1)^ ^^n)]^. o)-g-*}o} ^ o.^- 

M-ii^ *fi£&-§- ^nfl30mg-i- 4.5cm^ ifl^-g: *]id q°§&£\ f^M^l ^, 
^^ A l A >-§-* A >-§-*M ^dW*- ^7}^ 100sccm<«?*dMfrtf 20*113 
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^7}^ 200sccm 50 4-5^*1 ^^600£^^ 1*}?} 

(1620mg)^ ^-H-^" ^12:^4. 
[^tfl^j-s.] 98 

^tH^ M-i^^* ^ u] o]b)(N 2 BET) ^ AS ^ ^ o)fl- 

^«l>d (Dubinin)^ IS. Tjl^Vtb ^a] & iofl 

[^rfl^J-^-] ^^J: 100 

[iL3 ^] 33 
[Ji^<fl-8-W-] ^^J: 101 

[JiL3*tHn 33 

-^-B-^ ^» M-EHl^r (Aspect ratio)^ 10 o]#o}.fr ^ 



47-36 



120020063640 



#^ 2003/10/25 



[JsL^tf^-] ^t^J: 103 

^■7) wlja^) loflA-} ^/q^ 4/1)^ ^-^nfl-i- oi-g.^ 

^SA] a}^ ^jLfl- A>-g-^>^ ^ig 7 }+ 100sccm(^^-<y- 20*113 

4 ^7}^ 200sccm (^db^r«g- 50 *)]3%)« ^^680£ ia]^ 

*3*H (330 mg)^ -g-ft-g. uJ-ic^dbS ^)]S^4. 

[^rfl^j-s-) Ajit^ 104 

[22-3 #m 33 

^flSAl ofl^ 7 >^^ ^ofi ^St!- S-Tr^t M-^^ ^ofl ^-Tg-^ 

51 «1«3 <£&n ^7} £ ^ Sl^O.^, ^<g^ oll^^ 7} 

tilil^ e^^o]] o}^ ^xqc.S. ^<*^oj iJ.o}s) 

£4- 
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[Ji^tfl^s.] 105 ' 

^lStb ^-n-^" H-ic^di* ^ ti)olB)(N 2 BET) ^ .OS. Jf-g^Mi-fr ^ ^ o}^ 
■n- H l\i (Dubinin)^} «]S^3^r 3. 1^1 ^el^t}. 

[jEL^tfl^--S-] 106 

[S.^rfl^J-^-] *\^3L 108 

^-n-^ ^Efll- M-^ifl^ ofl^^Etil (Aspect ratio)^ 10 o]^-oj^_ ^ oio^^ 
[S.^tfl^*J-s-] ^t^s HO 

-g*H 1^1 ^o.s ^istl- #°fl(€A-M3 f^wl 

8/2)* A>^><^ #nl|ii5 mg ^. 4.5cm^ xfl^^- ^ *J<£^ ^^o]] ^a}-^. ^ 
°11 ^SA] A}^ 4^3* A]~g-*H ^7>^ 100sccm(^ 20^1 
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^ ^7>i 200sccm (^g-£ 20 ^)^%)« ^E)^ ^#1600£.<HH 2*)& 

^3*8= (1820 mg)^ ^-B->8- ^ls^-^cj-. 
[Ji^tfl^-s-l q^s. 112 

[JiL^ifl-g-] 

-3*3-8: 35" 150.6nm» i+^^cf. ^ , Q^o) 3 00nmo]^ 
[^cfl^J-s-] ^^fwis 113 

[J±3^-§-] 

^-n-^ ^^fl* M-^Nlfe (Aspect ratio)^ 10 °l^^g- eg ^ 

^*tf ^i^^M 2:2]^ ^ ^o.^. ^pj-^o] 

tifl^§>Jl ^S(z};%! ^p-s, Columnar structure)^ ^-fi-^n)- ^^^^o.^. ^-db 
3 y fl«g^j7 ^^-y^ ^ o s v - oi 

£4. 
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[Ji^tfltfWl' -q^zL 114 









N2 BET 














d002 (nm) 


Lc(002)(nm) 




(nm) 








/g) 


1 ^1 1 




2.4 


262 


22.5 " 


^^H 2 


0.3439 


9 9 




22.4 


-|* A H 3 


0 3522 


1 ft 


O 1 A 

314 


15.7 


^A)oj) 4 


0.3537 


1.7 


335 


12.6 


-g*H 5 


0.3543 


1.7 


390 


8.6 


-|J*H 6 


0.3414 


2.6 


180 


25.7 


^A].,}] 7 


0.3430 


2.1 


244 


12.9 


€*H1 8 


0.3402 


3.2 


156 


40.3 


^ A H] 9 


0.3430 


4.2 


127 


44.2 


*5*M 10 


0.3445 


3.2 


180 


33.0 




0.3414 


5.2 


94 


140.3 












B)aa°fl 3 


0.3456 


4.8 


140 


164.4 


UlJ2^] 4 


0.3461 


5.6 


122 


130.8 


a] So}] 5 


0.3391 


12.2 


80.3 


150.6 



[J^tfl^igvS.] -±\^3L 115 

^ ^-B-^^°l 5-50 v^^fc * ^] 
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^/■ir^-S «8a, €#, €^ *MI*fl ^ -§--§-01 7 Br«H, M-^H <g 

aa*| ( ^l^^-g-^ ^ ^ ^ «s, 7l]> DeNOx> 

DeSOx^ 7fl^S3E. a]~§-o] 7>^^cf. 

(2) ^-fr^o] 3.5-79.0 nm, (3) *H^^*U$Ji-&o]/$$.%) 7 } 20 (3) q 

xfl-^-oil b^^*= y.<4 ^ (4) o. 

» tM^Rt (Carbon hexagonal plane)^ »B1M ^-fr^h "J-^l tfl^M 

3^ SE^ 5~ 65£» -fi-*]*^ ^-fH& 

^^2 

(Fe), #sm^(Mo)-gr A>-g-^ j£ ioj| 

«]°)E1^(BET)^ #3^: a]^£3 100m2/go)^-, ^ H7 ] 2 0~60 M-ic*li=i, 

#^f-B-^ 10^^% o]a^ ^ 7>^?»^- A r -§-*M ^ ^%=°1 ^-g-sn 
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3 tfl*M 0.1-60 ^ %5L uj^sj- ^ ^ £ ^ ^ ^g.^ 

[Ji^tfl^W] 3 

IS* 2^ ^-fH£ M-^^ ^a-igoj.^ sg^tg. 2 ^ ^ nfl 

*>**M. oMW«. ^ ^^7> 27HM1 67fl i^- 3E^r 

^7}^ #nfl ^e* * o.5~ 30 seem <« 

[Ji3*fl-8-J 

3 *flvfr 0-80 313 A>-g-*H o^e] ^ 3003£oflAi 499£^ 
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UL3^-§-] 

+fe T-M / €^ 0.1 / 0.9 ~ 0.95 / 0.05*3 , S^o] 

^ / 0.05 / 0.95 ~ 0.95 / 0.05^ l-^o], 

^ 3-^Mr Msg / ^jd^o] ^g=n] S o.l / 0.9 -0.9 / 0.1*9 €-3* A>-g-^ 
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1] 




AVAILABLE COPY 
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[3E 2] 




BEST AVAILABLE COPY 
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BEST AVAILABLE COPY 
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[5L 4] 




BEST AVAILABLE COPY 




,006364 ° #3 W. 2003/10/25 

[aei?*! mm 

0002 

l«IMl»] 2002.10.16 
[»9SI SSI • g£>£ 

[BtS°l S^SS] PREPARATION METHOD FOR FIBROUS NANO-CARBON 

[39] ( u^ai 

[#g!£J3H] 1-2002-034011-1 

[»axn 

[&9°| 9^1] YOON.SEONG HO 

[^EiS^Hfi] 590805-1109628 
^^5] 305-805 

l ^ ±} CHS^AI 152-1 ¥E|| <»M 108 = 1402s 

KR 

[tfSJF] 

[S82I 9^S^|) JUNG, HAN Gl 

610928-1552519 
^St] 500-766 

1HF&3AI ^ ¥^2= ¥iIBm0HH 102§1708S 
l 3 **] KR " 

[£Af*!^i] § ? 

XII422SS] ^goil 2| e f g,g ^|603E2| ^3 OH 2| 

[^si 

[2IS53S] 20 0 39,000 S 

P^Mfil 12 3 40,800 a 

f° A J2^&ei o a OB 

^^S?S] 5 » 269,000 S! 



35-1 



10063640 
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i¥AHH] 



348,800 n 
^3 1 3 "(70%ae) 
104,640 

1. 3iEH!¥Am[MStte^e 

^0IS^«<M32AH A^]_|§ 



A^]_1§ 2.J|EH)^AHf|[g!2!§ 
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^^-8-, ^€*r 95% °1#JL5L ^S)<H 9X*r #€^1 ^€*>3 sp2 ^>o]^^^ 
(Hybridization) ^€*r^ (Carbon hexagonal plane)^ 

T 1 ^* *H^*1 <53]^ 5)^*^5. ^^^^ 7lS]7l- 

0.3370 M-^lBj tfl*]^ 0.3700M-iicl^» ^i^^ 37l7] . 4 

^ 1.5 M-i^l^ )o)^r4r W, <^1^^B«1 (Aspect ratio: ^-fR3o)/^-fi-^)7> 20 o^oi 
^-fHM" *$-z\?$<>\ ^5-^7]. 5 i^t^ ol^- 50 uJ-^lB] (nm) X|t^ q 

<3^r€ ^-i: ^3>) ^-fr^o] 5-50 i+^pIeJ^ q-i-^ 

3^ 43*Rr ^.S.^ ^><a^r &&*}3L, ^^sj-l- ^ ^^o] 

^7]^ *}-§-*H *)]2^r:n., £Ett *fla&#^# a^sj-f-Jl^.*) 

^-H-^^o] 50nra o)^ ^ o.^- *H2^Hr*fl ^^-^^ 

£ 1 
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-g-frtf M-id^Si ^^{PREPARATION METHOD FOR FIBROUS NANO-CARBON} 

i 

*M ^<L5L a^o!^ - o^, B^cg 7> 95% ol^os ^s) MaA j Bh^}<4 S p2 

^o msl ^ (Hybridization) ^^^(Carbon hexagonal planed 

* A >^ *H*H ^i-M^iLS. fhM-^*^ ^ 

7]- 0.3370 1+2*1.13 ifl*lfe 0.3700 i+i^* fcitf^ 3*4 a7 ] 7> 3^ 4 # 

•1* ^ 1.5 men] ^ ) oltf* dfl^ SHl (Aspect ratio: 4 ^ol/^^ )7> 20 o, 

WW s^nlB] oltf 50 M-^nlBl (nn )nl«K* <g 
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^ ^-n-^" M-^fBi (Filamentous nano-carbon) , ^ 1+^3^-0]^ (Carbon nanofiber or 
Graphite nanofiber) ^M-i^j-ja *J ^ofl# *\}^d]} fe-^-ofl 

1- SE*r SE^r #n]]§ A]~§-*H 540 £ ifl*| 800 £2] ^£0^ ^Sfl^e) f- 0.3. 

*i 41 -M ^°)7} 1 Bla^E^ o]^ ^^j. o}^ ^ yg^fttt; 

4,565,683) JE*r ^ SM^e)* 7fl^nJ &*N<*ltt ^(Hyperion Catalytic 
International Inc.) *W-<S) m.^a\ #1 g <g^. ^pgteW&fc 62-5000943) <M 

*H 3 -M #JiS] ^ 5 q-^]Ej)» ^^-^ 8 ifl*^ 

15 # ^-H-^ 10 ifl^l-b 15 M-^n]^^- ^uj-^w.^- «> & 

Hltr aflo)^ $ atr^a ^ atfs ^ ^ s a>-§-^ 5 00 

700£ A>o]o} t^it <1$^H K^o) 50-800 m2/g ^ ^M-i^M 

$ ^l+i^olrij^ ^l^o]) ^ H (Boehmf 

Carbon, 11, 583 (1973), H.Murayama,T.Maeda,Nature,245 '791 'Rodriguez, N.M. 1993. J. 
Mater. Res. 8: 3233) ). 

^ °^^^7l(NEC)^ oH*M *] 7> ^q^-y. * zz *{}^-§r ^-K& olEfl S.Iijima, 

Nature, 354 , 56 (1991), S. Iijiraa, )^M-lc-^tL# ^ E^uf 

*fl^ g -§-§-0) #47^01 ^-Qr <U<L7)JL ^4^1^ ZL ^o,]A-) ^ 
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0.7-5 x+^m qf^-y^ ^-Jf3°l 2.5-50 1+2^3 7]^ oi 

tfl^H ^a> # xjqji flfe ^(^^ tH^^a, **|: Rodriguez, 

N.M. 1993. J. Mater. Res. 8: 3233))^ x]U|j7 ^ f ^o.<q q.^y.^ ^ 

- S *■ ^ ^ VIB ^ ^-#-§- ^#nfl^. A)~g-*H OJXHSLB^ g h}-^^ # 

.^^W7l- M-ic ^ ^uL^El^ A>o]^ 3711- Jpgog AlflLo) o. 

*. <4* *tf #5L^ £JL (IT0 cfl»l JEJL) « to, u). 

± 31 fB^sH^ *HHM*| o]m ^ ^ # ^ 

^ ^ ^ * >4^fe ^ ^1+^01^7} gflqog ^-ft^o] 

100 o]^ 300 ^n]^ o]^ # o] ^ 

€■ ol-H- 7 > oj^cf. S^o] og^7> 7M^Aj^. -4^ 7 ] o^A-^ 10Q o] 
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*W icf «>^^ 7 ]^ 80 o]**) ^ xfl 7 ]^ So] ^ A 

35=7^7]- 5**r XSLsL o] * + ^ o.^ ^^ ol ^ ^ 

7^ 100 q-i.nl ^^40]^^ ^ £M A> ^. 7> 

^' - Pfl » A >^W * + . ^171^ *JJJE fcoj ^x+icfl-S. 3 ^ 

011 ^ ^»fl ^7>S ^7} 7 H?«- Xl^JL 0^ 

"fcM**! p]^ ailc] 71 *J asa^a *) 7 > M-i^o^S ol^d 40-63 # 

* *3 ^» ***** ^ 1 ^Oj f S ^Ov| ^ ^ 6)159)538) o] 

* *HM «^ ^ ^^ o] o^^ o] ^ ^ ^ 

&JL*\ ; Herringbone fi « ^14^0]^^ 
DOE Report, IEA Task 12: Metal Hidride and carbon for Hydrogen Storage 2001, Project No. 
C-3 □ Leader: Richard Chahine (Canada), Assessment of Hydrogen Storage on Different 
Carbons) =L*M, #7)si\ &3L*\ % ^o]]^ £ 4M>* HlX**!* ^ 

-I m 10 *7>*i* JL^A, ^ ^U f ^o 1 «l7> «4«o| » 14 

2 «flo!^ til ^ + 0 ^ 0 ^ ^ ^ r stroebe] 
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et al. J. Power Sources, 84, (1999), 221). lBii4ic3M ji<g-oflA^ ^^g- 

d4> £^1^2 oflir- ^A]oj] 1 ofl^ af)^ ^T*}M] ^±&&.Si\ JL^-Sfi^ ^A>^ # 

^] ^T^-H-^ tfl** 30 q-^l^o] Aj;^ HlS^ AJ^ yfll^OS S-^^g- o-x]^ 

SHr 3* ^ $14. 5£i& €31 30 4^1*^ #3<a*>» *MZL ^ ^Ir^o] 
^^<H^ ^BflS ^^M)- ^3 ^fl^l ^*>J1 flfe- ^£ ^<?M ^ ,&t}. -^oi}.^ ^ 
7)^1 ^°\] ^ jey. o} l-l 31 ^ 

-rr^°fl ^r^^^l ^a>» ufl<l^>ji ^ ^ ^ Tjig 

■^S* t ^ Sl^. 21 th ^^^a] ^#7^7} 0.3423 M-ic*]e], ^%EL 

7)7} 2.4 M-i^B^ ^<S^E* ^H^JE 262 m2/g ^ 

3- &-B-a: ^ 5*4. 

£^ £S, oja, €#, 3^*)], ^7fl^ Tfeofl -g-g-o] 7Br*M, 7>^^fl, 

£4 ^ #*f|, #7H^ ^71)5.^^ ^_g_oj 7ltfl 

<ie> ^ ^-B-# 4^4^ 
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^1 'S-fHJ- M-ic^^l Afls^ 

^"71^ Sf-Afl ^-fH£ 14^^^) ^S^^r 7l#tb^. 

H^-S-S. ^Bfl^o] nHl^-Tfl #3]$H ^H*Rr 

3 ol-grUfl-^^ A>4i ^ 7lE^- «fl^jjS.^^ afl^^^ 7^ ^ ^ o]^^ 

$n *§^S\7\) 0]51 ^E^fe tflS^^ <feA^ ^Xj- g ^A>^^ ^-f-p] 

# 2)^0} ^3 ^-R-sl ^-n-^^r ^*Hr ^£)o]7]5l &14. ^v|, ^ 

#*ti^ #Sfl3. A>-§.*}a} q o.^ i+jt^* ^ t ^3 o_s. 100 n}3. 

^4. ^d]i4^ ^j]^-. ^xj.^ ^tJ- ^el^M-, 2800 £ °"|^ I^bH ^171 

£r ^ Al o_aJ. *_ A}i £ ^ m ^M.^ A}-g-*H jn^jg. Aj o. 

-§"^ ^ S^^^Hr 7}Alal ^a^-o} ^^-^^ #^T>fi« ^ s 

°J o^^^rf. <a«>^ o.s^, 7>^b«^ *H^7>7> 20 

^JES. ^JL &S]Qx}7} -=-^o]^( Lace type)^ ^(Structure)* ^lM 1 ^ -tbM 
5% m^o) ^ 7^1-^ (<« 2000, 3500, nm 

1500, o] ^)o 1 ^l-^o] ^og^ ^.a_H1 3^ ^^>c^ o. 

50 M-^lEl ^jfr^. 14^^ ^^^^r-ll ^4^14. 
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> =L^, ^o) 15% #JjLo} ? ^faio S ^SiS. ^ol^^ 7 } o}^ jpgfg ^ 

^(Coagulum)^ A]--g-*H ^Xj- g ;gxj-o} ^ ^ ^-Xj-^o^ a^^. 

^« *U^tb £4. 50 M-i^lE] o.l^-o] .g.o.xj- q-i-^s. A^^^t^-. oj 

^ £4fe ol^-7V H-^^l^l ^Oi^ XJ-^o) ^ 7 joJ tg-O-^o] « «L^- 

^ 4^ ^^71 7> ^ tflx]^ ^ 7^ Ufl^f- xfl 

*l^r ^1^^ ^o^A-} 5^g-i-^£| K^} ^KtSHfr-fr nl^7>S ^A>A]7l^ 

7] «fl-g-^l ^^r¥7)7> ^ f\m ^ 3.^^ ^ ^o^X] ^ 

oil Uj-^lfl^ V)^§. A>-g-*H, ti>tflS. ^-7]^ ^£ ^oflA^ Xj. 7l ^ 7> 

^-i" ^3 ^ € ^ #e]ti.^l* ^g-#<*JH uj^oj^ «.A>_g. ^ 

*H 7>^ ^-X]^- ^ o^s ^A>u|^ f oH]Eq^ *H1H^ ^-g- 

0j }- ^S*H ^-g-oB # JE^>^ ^^j- 

*4h3 0] Tfl^tf. o) nfl, 7]-^^^ ^7}^ u)5g ^ ^o] ^ 

0.1-60 %, i±t± v}^is}7)^ 1 f^%o)]^ 30 ^%7\ w>^-a}^cf. ^o) 0 .1% ti] 

^-f^m ^lS^O] ^^]^Ol^1 # ^Oj ^ ^-^O] 60 % OjAj-Ol ^ O.oj]-, ^] 

^3*1 ^#0] ^X]£ ^1-^-8: 50 £ olXj-o] ^. £o1 ] 
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- ^1"* #^5- ^A]6fl jirf ^] M-^^^s. 7^1:^^0)1 «a>^ 7 ] 

^Sfl ^7} 5 40 3H% ilcf w>#3]^7l^ 8 *)]^%<*IH 25 313%7> 

^ 7>i^ Aj-g-tsH 400 JE<HH 520 £ Jitf w>^^- 7 ]^ 

450 JE^H 500 £^ ^$HH 1 ^m°fl^i 48 *m ^ H^^lfe lA]^ 30^ 

Ai 24*13: U^H 3 5| Jit)- W>^-&>71^ 23} «H*H 1-1 ^ «£| n]^]^-A> 

^Al^l , ojj^^l, ^£-38: ^ ^^71- 2 71HH 5 7fl W>^- 

^^>7]^ €^7> 2 7flo)lAi 4 7fl ^--B-^ fisft^^ifi)- ^i% 7 }^ ^t,fl 

1 ^ ZL*« ^ 0.5-30 seem 5^£)£r cc %0 i4 a>^*> 7 l^ 1-10 sccm^r 

o~80 313 %7f n>^a|*H, 3*13 ^m) 300 499 5L, J±tf w>^*>7l 

^^1 350£oiH ^*1 490£7> w>^-3]§>cf. 

^1 2 ^0.5. P]^^^ /il^Tflol^ ^AJ-^. 3^ 3^ o]fl ^ ^sj^^l 

^•^-gr£7> 520 ol^-o] ^-o^ ^ZlEflTflo}^ 5)0} p]^^. 5}^;*) 0^7]. ^ ^3 

^ 7ix]a S Ajo.^J. uj-i. ^-^-^o] 80 M-izD]E] ol^o.s. ^cf. 

- S - ^4H*r (1) <a*>» nl-g-^Hl 7>^-l-^<H] .^^1 
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12Al?>, i±rj- u^i^lfe 20^Mi ^^o] ^^>cf. <g^|]Ai AjAl^oflAl &X\Q v}<% 
^Dfl 1 ^ n^^- ^^-<y- 20%£) ^l^^ ^-^-7>^i# 3.3sccm JE^M 

ofl n^S^fe 100 Hfl ojAj-o^ ji^s. ^2:^ 3}o] 7^^.^o.^ ( 3 #^-6\}x\ 300 ufl o] 

<26> ^- q-x| a^^ uk^eM^ M-i^^i^Hb ^e] 5-50 ^ 

*\t\5L 91°-J=L?L, JE^T-fl, ^-tg^ ^ Ir-f-^^ ^7fl, JL 

7fl2)-AlE)^ #^5., <£^*] ^ -a-7l«>-§-§-^ #*fl#*fl, ^"71 #^ti, 

^ c ^^]^ rfl^^Vx]^, ^^s}- ^ ^7]^^^ ^^fl -g-£7> 7]rfl^rf. SE 

^ ^ ^ *im^ 7i^fl, ^O.S A>-§- 7V^H, JH^^ o]-§-^ 

DeSOx ^ DeNOx-g-^ a >-§-°1 7ltfl^rf. 

<27> O]^, JS. igrgf. AjAHl^l <S]*H ^1^0.5. ^Al-g:}^^; ^ ^ ^A^H <>} 

<28> A^cfl J 
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4/1)31 ^-^Bfl* oJ-g-SH A^o.^ u)-^^ *fl 2 _g_ ^nfl* ^2;^7l ^ ^ ^A>^ ^ 
-iM (f£ 1& 'lron(m) nitrate nonahydrate Fe(NQ3) 3 - 9H 2 0=404.00 (99%, Wako) , mp 
35~40t:, d 1.684, sol in water, ethanol, acetone) 29. Oty 5fSA>^l ^^qsgl (Nickel ( 
H) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 =290.79 (98%, Wako), mp 56. 7T?, d 2.05, bp 137, 
sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 5.0g-i- ^fHr 
200ml ^7}*H -§-^^1^1 ^, -Dl^aH 3^*}$) (MS No. 3050) 80g* ^7>*H 30& 

*1* ^^7] (Rotary Evaporator)* A>-g-3H 80 JE>1H 40 (Torr)^l S 

3-2-3. ^&-£r ^S^H ^^M*)" ^i)C^^l 7>^1-^^; ^S^Cf. 

°1 x ^ x = 10 x 2.5 x 1.5/mm(-S!l^-&) H ^ 4.5cm^ 

lOOsccm ^ ^r-§-^r°} (^r^r<£: 20% )480 S.<*\}*\ 2 a]^> ^^b}* o])^^ ^ 
^7}^ 200sccm (^^r«3- 25 *113%)* ^l^i 4805. *] 2*}?} #-§-* *S*V^ 
(520 mg)3 7 r £-*^l ^--H-^ M^^* ,>|l^>o|^. 

*flS^r ^-fr^ M-^^-i 150mg°fl 15mg^l S<§= -g^^lr ^7}^ a) 7>^-a>^) ^tg 3}- 
21- SJ^^l (Rigaku Geigerflex E(CuK a @L. 40ICV, 30mA, Stepwise Method))* 

*H 5° °1H 90° 5)^^- *8<^} n^aL, ^ 2l€^i-i- «r#^sl ^ (_2j2.e}- 

M - 7 l-£- ^ ^4i^-R-, etfl^^A>, -g^, 1983 \d)* °l-§-*H ^dt^-Zf^fil £ 
(6002)^ ^71 (1x002)* ^-wM g_ ! oil M-^tfl^d-. atr HlolB|(N2 
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BED^iLS. ^•Sr^-^i^- ^ ^"til \i (Dubinin)^ As. 711^ «lS^^^r ^a] 5. 1 

M-i^^ ^ ^^eH» <£ 7 ) ^H, ^a>^ #4^*13 

(Jeol, JSM 6403F) ^ ^-sj-^ 31*1 3 (Jeol, JEM 10000^1 ^-i- m}<*\ 

^i-^^l M-^Hj&q-. ^s-Q- M-^^fe tfl^H 45 £ 

80 ^a}*! ^0.31 ^dt^l ^^-^ol afloat ^a, Feather 

structure)^ ^-ft-^ sg^^o.S ^z^t^o) ufl^^>3L i-M^ 

^-n-^ M-Bftfl^- o1]^HWl (Aspect ratio)^ 30 °1#<3-|: <£ ^ 



<3r# 
(nm) 


BET. 
(m 2 /g) 


(%) 


DBP 

(cm 3 /100g) 


(%) 


PH 

*1 






Powder 


Beads 


30 


48 


66 




175 


0.5 


7.0 


0.20 


15.2 



-a*H 2 

^0}) 1 ofl^ Tfla&t!- €AM 4/1 ^ ^g-^nfl^g- oj-g-^o} ^ o.Aj- 14^^. 

^ *fl^-g- 115mg (^ ^ 5%) ^. 4 5bm o) ^3^. ^#^6)1 ^ 

A>-g-^c^ 4^<4 ^#o) ^ 7 >^ 100sccm(^^-^ 20 *fl3 %)^ 4805^] 

35-14 




#^ Q*}: 2003/10/25 



€€4 ^M-i 200sccm (^^-<y- 25 ^s)^ ^ 430 5:0^ 2 Al# 

-§"» (465 mg)£l *j-fHfr M-^^Si* ^S^^rf. 

M-ic^l50mgofl 15mg^ ^€-§- ^7>^ ^, e^B^a]-;*!] ^zf 

3J^8-*1. (Rigaku Geigerflex E(CuK a &, 40KV, 30mA, Stepwise Method))* *\%-t>\ 
^ 5° *fM 90° 5)^^ Jc)*)- ^>jl, ^ ^^s.5)^(^Efq 

^ *l. *&4Hh ^^^^4, 1983^1)^ ol-g-^c^ e^^z^u^ ^^>7l 

e] (d002)^- H7l (Lc002)» 1 M-^^^rf. je^- ^ h|^1^(N2 BET)^ 

^^^-i: ^ ^ °]» (Dubinin)*] AS. Tjl^^ ^lS^-i: ^a] 3. 1 «fl 

-S-fh* i-r^^M *j-fHr 33" ^tAS ^-zj-^ol «j)<g 

^■2. ^P-S(^ ^2:, Columnar structure)^i 'g-fi-^q. ^f^flS. ^^^) ^-zj-t^Tg 
°1 ti fl1*>^- ^kfa^H cf=. ^qji o^-g.^. oj- ^ flat}. 

^-fr^ M-Hfifl^ (Aspect ratio)^ 30 o]#<y# <£ ^ <>l£i}. 

3 

>S-7l ^a]<^) 1 d\]x) ^^a] 4/1 ^ ^-##°})* of-g^o} Aj^# 

^ # n H H5mg* 4.5cm 3] ifl^ ^Tj-JjLofl ^2}-^ ^ f ^§3.* A>-g-s> 

^ ^fif ^-§-0] ^%7>^ 100sccm(^^-^- 20 *fl*? %)^§- ^H]^ 480 5L«1H 2 ^tV ^ 
*M# <8*r£4. Aj-ofl ofl^^-a}- ^^-7].^ 200sccm (^^-oj- 25 ^]^ %)# 
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350 JE°1H 2*1 # ^*><^ db>§^ (402 mg)^ ^ o.,£ u^^-i- »] S 

^12: ^-R-# ^ir^l50mg<H] 15mg^ -i^-i- ^7>^ ^, a) 7 H*-A>*fl ^-z^- 

(Rigaku Geigerflex E(CuK a jft, 40KV, 30mA, Stepwise Method))» *>-§-*> 
^ 5° <*H 90° 7>*1^ ffa^} 3}^*^ f^jl, ^ :3^#-§- *|^S*J1 *g (.SJLeM 

^71^. ^g-fr, «J£ etfl^A}, ^7J ( I983\i)# °]-§-*M ^fc^-z^^ ##7] 

3 (d002)i4 3 #3 3.7} (Lc002)« IH i+EhflSa^. je^ «Ht=KN2 BET) 1 ^ 

^fr^S-fr ^ 4- °1» ^r«l M (Dubinin)^ TflAj-^ w]S^3-§r ^a] 5. 1 ofl ^^^> 



*r^- T^OSfr^l ^S, Columnar structure)^ ^tj-^t ^ ^«<HKa 5. ^-^^ 
°1 Sti^r tf-E- ^l^Jl $a-§-8r 4 s ^^^h. 

<44> afl^ ajo. o} aj o.^ o. ^ I5.7nm» M-Bj-vR&x}. 

^ M-^-tfl^ ofl^^^Hl (Aspect raticO^r 30 ^-^^^ ^ oj&c}. 

<46> *JA]ofl 4 

<47> ^- 7 ] ^a]^] 1 -f^tl] 4/1 51 ^-^ufl» Ol-g-^ A} jfrjfr u)-^^- 

4i *]]S-§- #*fl 115mg^ 4.5cm ^ ifl^-§: x]^ ^Tpr^ 3s Af-g-^> 

<*| ^f-^ ^7}^ 100sccm(^^<a- 20 313 ^s^M 48 0 5.<M 2 a1# ^ 

s S*r^cf. ^^nfl ^6\) ofl^^sj- ^7>^i 200sccm (^r^U 25 
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tel^i 320 3E<*)H 2Al^V HV-g-1- ^^j-c^ (234mg)^ $Jfr# 4^^» ^fl^} 

<48> ^l^tb ^-R-# M-^^150mg^l 15mg^ &^ ^7}^ ^% 

<a)i*I J? £3-*) (Rigaku Geigerflex HCCuK a fH, 40KV, 30mA, Stepwise Method))* 

5° <*1H 90° «ga^> s^a^ ^al, ^ «H^^3^(J^E}-U| 

^7)3- ^ *I. ^r^.-fr, °a^etfl^^A> ( 1983\i)^r <>l-§-*H 

3 (d002)4 3.71 (Lc002)» S. 1 ^ 44^&4. «H^(N2 BET) 1 ^ 

—5. ^Sr^Md^- ^ ^ °]» (Dubinin)^ ^-S. 7)1^ tb ^a] 5. 1 6)j 

<49> ^Stb ^-B-^" 4^^ S^l^r ^tt^T 3]^- ^^-S. Hj-^o^ ^nj-^o] ti fl<g 

^ ^(^^ Columnar structure)^ ^-fH^- ^WD^S. A 2 ^^ 

°1 54^ ^4^*-4^r 4^ ^1^3. 54^-8: ^ 5*534. 

<50> ^stb ^-R-^ ^5" 12.6nm« 44^84- 

<5i> q o.^ 4^xfl^ ofl^H«] (Aspect ratio)^ 30 ^^-ir ^ <>1&4. 

<52> ^aH] 5 

<53> Aj. 7 ] ^a]^] 1 6])^ ^/U^ ^ti] 4/1 ^ o]-g-*H u)-^ 

^ ^]S-g- #fH30mg* 4.5cm^ ^^8- *j<3^ j^a] a}--^ 

4-§-*H ^7>^ lOOsccm^^^ 20 313 %)* ^Bl^-H 480£ofl 

A i 2^1^ ^r5$4. <>M314 ^7>i 200sccm (^dt-g- 



35-17 



1063640 



#^ Qx}: 2003/10/25 



# 25 *H3%)* *s1^^i 300 2 a]7> tiV-g-s. (154 aj jfrjfr 

<54> *)]^- a^aj- t+ic^ 150mg^ 15mg^ ^e)^lr ^7>^V e^HH-XO ^9" 
z}- ^a} 3^#*| (Rigaku Geigerflex H(CuK a &, 40KV, 30mA, Stepwise Method))* A}-g- 
*H 5° <=1M 90° s)^^- ^-JL, ^ j^^-g. ^-#^l^^(^i2.B)- 

q ^7l^ ^, ig^-f}-, ^tfl^^A}, &y$ f 1983^)^- °l-g-*M &±.-&rA n ^2\ 
7^ (d002)^ 371 (Lc002)# t**H S 1 <H1 q-Bj-ifl^rq-. SE^r a]o]B|(N2 BET) 

^AS. ^-gr^^r Ttt ^ «1» ^w]\i(Dubiriin)^J5.3. Tfl^itt ^a] ih] ^ 

*>j! 9X^ ^^(^0;^ =?-2i, Columnar structure)^*) $ -ff-^sq. 3§^wj-^o_^_ t£±o\ ^-z]-nj-Tg 
°1 Hfllto ^uj-i-^ja^ cf-s. ^p-sfl- *]qji ^ &&q. 

c56> aj^ aj o.^^. ^ 8 .6nm« t+^tfl^q. 

«7> aj^ tgEfll- M-E^tfl^ ofl^e a] (Aspect ratio)^ 30 <>l-*HJ-g: ^ 

«8> ^Al^) 6 

*9> Aj. 7 ] ^a}] 1 oflA-i ^Stt *iAM ^ti] 4/1 2] o^*^ A^-fpg- 

4i *)]S-g- ^uflsomg^- 4.5cm^ tfl^* ^<3^ f^^-ofl ^tl: ^, #"fl ^]Sa] a}-^ 
^S.* Aj-g-^o} ^7>^ lOOsccnK^i^ 20 %)^r «-e)^Ai 480^^1 

>H 2Al# «:^^s]» ^^t}. # 0 fl #6j| o)l^^2f ^7}^ 200sccm (^g- 
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25 *Bm*1 480£o)lAi 8 ^^> (1725mg)£) i+ 

$fr$r M-ic^ri 150mg°fl 15mg^ &^ ^7>tb 3s e|7]-^-A>^ ^fg ^. 

z}- <2JjiAj ^^^1 (Rigaku Geigerflex E(CuK a ffit, 40KV, 30mA, Stepwise Method))* A]~g- 
*H 5° 90° V\*\Si\ 3S\^ *%c$*\ ^ s)^^^- ^^j^igf o 

q ^71^. ^ ^, ^etfl^^Af, i983\i)^r ol-g-*H ^^^^ ^ 

71^ (d002)5q- (Lc002)# je. i oi] q-Ej-xfl^cj.. ^ ^ *]o)m$ 2 BET) 

^Sr^l-fr ^ ^ °]» Tf«l \i (Dubinin)^] Tfl^ w]^^^- ^a] 5. 1 ^eJ 

'S-fHtf- M-^fe^ S^^r ^-fM^r ajz]- yj-^o.^. ^-zj-^o] ufl^ 

*}JL ^^(^%! Columnar structure)^ Aj-fHr-a)- 3§ t$ Hj-tg: ^Bi<2] ^-z^-i^ig 

^-B-^ aj o.^^. ^ 25.7nm» ^vfl^tj-. 

^-fr^ 3^* M-EHm ^l^HHKAspect ratio)^ 30 ol^-<y^. ^ oj£uf. 
^AH] 7 

#7] -MAH 1 ^ ^2;^. ^/q^ ^^U] 4/1)^ ol-g.^.^ 
*ll2:-§- ^n)]30n,g# 4.5cm2j vfl;g-§. 4J<8^ ##^1 ^, #nfl afl^A] A]~g-i£ 

a}-8-*M ^sj. ^g.o} ^<g- 7 }^ 100sccm(^^<a- 20*113 %)-§- 4805L<>fl 
A1 8A]?> ^>£t}. #nfl Aj-ojj o))^^32f tiSl ^^-7>i 200sccm 
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25 n^%m ^#1 480 JEaW 2 a]^> tij-g-l- sg^H (555 mg)^ ^ o.aj- 

^ ^-fH£ M-ic^ 150mg^] 15mg^ €3^-8: ^7}^ ^, e) 7 >^A]-^ ^ ^> 

ojj^ ^J^^l (Rigaku Geigerflex H(CuK a &, 40KV, 30mA, Stepwise Method))-!- 
•&H 5° <M 90° 7 r *13 5)^^ *2M*r ^€^-ir ^*>JL, ^ a^^-fr *j-^^5)^(^.^ 
q ^ ^r^o. ( ^ f 1983^)^ ol-g-«H ^^^^ ^ 

TjeJ (d002)^ 3L7) (Lc002)» 3E 1 <H] q-Ej-ifl^cJ-. ^ tiH^( N2 BET) 

^ O.S. -^-Sr^-i: ^ ^ ol* (Dubinin)^ AS. c*\X\ S 2 6j] ^ 

«t> t+ic^^l ^-B-^- aqzfr «^o. s B^o} ^-Zj-T^o] B j)<g 

^r 51 9X^r ^^(^^ Columnar structure)5>| *j -ft-i* i). ^egBj-^o g ig^o} ^-z^-nj-Tg 

°1 w fl^^ 91tt ^M-^w.^ ^P-S» xiqjl ^^--i: <£ ^ 

«*> afl^ ^o.^*- ^ 12.9nm# uj-Bftfl^ o.^ , ^^o] pflo. ^<g^. ^.g. ^ ^ 

c69> ^ o.^ ^.g. M-Eftfl^ ofl ^ H«] (Aspect ratio)^ 30 ^ 01534. 

<70> ^aH] 8 

C71> Aj- 7 ] AJaHI 14^ •a-S-M^" #E]ti.EflolH(^^- 9±3.A}*\) A]of X ^) o_ A j. 

■«-*H ^^/-ir^W^ <§^«1 4/1 ^ ^ #nfls. o]-g-*}.^ f Jgjfrjg. 4 

Xfl^-g- #nfl 117mg(^^-^ 5%)^- 4.5cm ^ tfl^-§- -f^-fofl #4}-^. 



35-20 



063640 #^ 2003/10/25 

%)* 480 S.<%*\ 2 a]# ^rSt^r. #*fl #<H] £ 

^ 7 >^ 200sccm (^-g-^ 50 313%)* ^-b^aI 480£<HM 2A]# tiV^-^ 
^ (845 mg)^ ^S^V^rf. 
<72> ^^j- H-i^db 150mg^ 15rag^ £f ^E]^g; ^7>tb ^, ^7>^M1 

A s^^l (Rigaku Geigerf lex E(CuK a &, 40KV, 30mA, Stepwise Method) )S a]~§- 

*H 5° ofl^i 90° 7>^1^ s^^-i- sgc^} J^^-fr ^>J1, ^ Sj^-g; ^#^I^^(^E)- 
M i7ll ^ ^, igr^-fr, <|J£ 5-tfl^^A>, ^ f 1983^)^- °l-g-s"M ^^-z^j-igo] 
7^5} (d002)^ 371 (Lc002)» ^-*H 5. 1 ofl uj-^ifl^cf. g=-£ ^ ti]ojEl(N2 BET) 

^SC^:^ -^S, Columnar structure)^*! -^tH^ sg tgig-^o g e^o} ^z^t^ 
°1 wfl^Kn. 2*^ ^^i^ti^Hr cf€- ^P-S» ^IHji <£ ^ 

^4> ^J-B-^^ ^ 40.3nm» q-^^cf. 

^ ^-fral i+Efifl^ cfl^sal (Aspect ratio)^ 30 ^Aj-oJ^ <£ ^ o)£t}-. 

=76> 9 

«7> A>7l AJ A ]C4| 1 ofl^ f^ti] 4/1 £1 ^ ^nfl* o}-g-^ 

M-^^ aflS-g- #nfl 115mg(^f-^ 5%)# 4.5cm 3 ifl^^ q<$&°] f^o)] 

^lSA] A}-g-^ ^sg^* *]~8-*H ^7}^ 100sccm(^dt:€^ 

20 *flaj %)-§- ^S]^Ai 480 ioflAi 2 a]# *3S>5$4. tfofl ^l^^l 7> 
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— 200sccm (^i-S-'y- 0 313%)* 480 S.^}*] 2 Mlt #-§--!■ 

(430 mg)^ ^-frtf M-^fe* ^l^V^rf. 
<78> M-ic^rdi 150mg<>1) 15mg^ ^Bj^g- ^7>^ ^, e|7>^-A>^ ^ # 

z}- d|-5-S (Rigaku Geigerf lex H(CuK a ft, 40KV, 30mA, Stepwise Method))* 

*M 5° <^H 90° *M<9 S^-fc fgajg). ^-*>ji, ^ tf^^(^^ 

q ^7]^ -f- *), ^8, 1983^)^- ol^H ^^^^1 

7^ (d002)sj- 3 7l (Lc002)» t*-«H S 1 ^ ^tfl^i^. SEtt ^ «Hb](N2 BET) 

^-£r-5Hd# np-^b T T^lVi (Dubinin)^} T^V^ u]3.y*m-£ <^a] jh] 33 

=79> ^ o.aJ- U^B^oj mo_4± ^ h^o} ^-Z^^o] flfl^ 

T^C^rfl t 1 ^, Columnar structure)^ ^ ^.^^ 33 ^ « 0 >^=^.s. *=hii^ ^r 2 ^^!. 
°1 ti fl^^ $X$= fe^-^w.^ cf€- ^lqji ^ oio^uf. 

-8-8-^ ^3)* M-nftfl^ ^i^H^l (Aspect ratio)^ 30 <g ^ o)#t±. 

*2> ^Alojj io 

*fl2^}7] ^)«H cf^-^I ^-1: i ^CLjg. ^ 
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B., Iron(IH) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 = 404.00 (99%, Wako) , mp 35~40*C, d 
1.684, sol in water, ethanol , acetone) 22.0 sj- <g-g- i2f^A>^] ^(Nickel (II) 

nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79(98%, Wako), mp 56. 7*0, d 2.05, bp 137, sol in 
0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 9.9g^r ^-fHr 200ml^ 
7>*H -§-*M?l ^, ^a>^ 7>^-l-^(MS No. 3050) 80g # ^7>^H 30 

^ ?lf327l (Rotary Evaporator)* *}-§-^H -^#1 80 £.<*J|*| 40 (Torr)£] 
^■i: £^*H ^€^f ^-ttq^o] ^-a>5)^^1 ^M.^-^ ^^1-^4. s)- 
W-ir.Stflofl zxtflS. *f| 30 ^ «- ^71* -B-^l4 ^ ^#7>i2l ^7>i 

lOOsccm* a>-8-*V^ (^dt ^-^ : 20% ) 480 £<*)H 1 *S*H €^ tf" 

^ 2 %^ *hfc# €#^^-7f^ lOOsccm ^ ^#*\ ^s}- (5. 

; 84> ^-71 afla^ #°fl 116mg # 4.5cm ^ xfl^^- ^, #nfl 

Aj-g-t!: ^3.* ^}-§-*M ^7>^ 100sccm(4^ 20*]]*] %)^g- * 

4803E°)H 2*]?} ^}$itr. «-^*r #ofl <*ll *1 ^-b}- 

- 200sccm &±&<& 25 ^fl^%)» 480 JE°1H 2 a]^> «]--§-^. (468 

«5> aflstb ^-fH& M-icltii 150mg°fl 15mg^ if ^B]-s# ^7>*> ^, ^ 7 >^-a>>]] 

A ^-id S^^l (Rigaku Geigerflex E(CuK a %k, 40KV, 30mA, Stepwise Method))* 
*H 5° o)H 90° s^a-^ ^}jL t ^ s}^^ ^^5)lg(^E} 
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q ^7]Sl f- *), ^^-etfl^^A}, ^ t 1983^)^ o]-§-*H ^^^^ i&Zt 

7\A (d002)^ 3.7} (Lc002)» 111 uj-^ifl^^. SEtb ^ «l^^(N2 BET) 

^ AS ^ ^ °]» ^«l\d(Dubinin)^-5lS 7f|>$tr *\3.^-§r <*\X\ 3_ l 6j| 

«fl < g-&}31 ^(^^ ^S, Feather structure)^ ^-fH^ l^tfAS. Tg-^o) 

^^o] afl«g«>j7 5^ ^iq. t Hy^ ^ xiqul <£ ^ &&t|-. 

51 ^-n- 500 7fl« 4i^*H 2)^^- «Ha-tb ^ <>1» ^*r5W. ^ 

^tb ^-Sfs) ^-fr^ ^-S" 33.4 nm» 23- 33 nm A r °H] 75% °l#o] «-^^>ji &i=. 

^1 ^-n-^" ^ fhL<y* ^ ol^cf. aj o.o} ^Bfl* i+EMfe oil ^JEtiK Aspect ratio) 
tt 30 °}^<$-£; ^ °]&tf. 

<88> 1 

<89> ^4 4/1)2] ta-^ufl* o].g-^ A} o.aJ- u^E^ ^_g_ ^ n) | # 

<9-iSA>*|l ^a> € (K ! ^ i r on(m) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 
= 404.00 (99%, Wako) , mp 35~40t?, d 1.684, sol in water, ethanol, acetone) 29.0 ^ ^ 
^^>u| ^(Nickel (H) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), 
mp 56.7*C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel 
Ni = 58.71) 5.0g 200ml ^7}^ -g-SflA)^ ^ %#o) tgA^ vtyv}*} <&3.xJ ^}o] 

■^S-7>^.v|]o]e (A]ot 1 ^ Ammonium hydrocarbonate; NH4HC03, Junsei ^7>a]^c)-. 

^riUiHH* <*14*H1 ^ ^ ^W^rS- 22? , ^EHi-sL is? 



1063640 



13*1-: 2003/10/25 



*1# ^2:^^. ^^i#^r ^2)1^ iLH(zHx^- x 3^1=10x2.5x1.5 / mm(^M) ) 

4) ^ 4.5cm ^ ifl^^r ^3.$ ^?HI ^ ^7]» 

lOOcc/min #el^ ^*1 400 5.*IH 5 a1# *kg|-*13*H ^H-M^l -&S|-«-§- ^1^584. 

^7>^ lOOsccm^: :20% )500:&<*fH €r€^Bl» $4 

^0.5. ^ 5 ^V4i» £W ^#^7>^ lOOsccm^- 30^r^> 

#7] ^Stt #*fl 30mg 4.5cm ^ tfl^-g: ^<8#^ f^^l ^, #*fl A 

A>-g-tb ^Sf A>-g-^><^ ^#o^ ^-t7>^ 100sccm(=7=4i 20*11 3 %)^r 

^-M ^*1 5403E.ofl^ 2*1 # W^r}. 3gr€tb ^"fl #°)1 <i€3!3r 

200sccm (^^-^ 25 Sfl^fc)* ^s) 1 ^ 540 ^°\}*\ 1 (1410 
mg)^ ^-n-^" »l^>^cf. 

*fl2^r ^-fH& M-ii^fe- til o]e)(N2 BET) ^^5. ^ * *1# ^«1\1 

(Dubinin)A 1 -^ Tfl^Ht tila^^ ^a] 3. l4| ^3^84. 

^-fH£ S2j £ ^-fH831* ^71 JL^^fl ^a>^ &z}i&r>}% 

(Jeol, JSM 6403F) ^ ¥^ (j eo l, JEM 200CX)^1 *§*M €<3^r 

±3] ■SrZtT&i&o] »m*\-3. T^ttt^ Columnar structure)^ ^0.^3). sg^j^ 

2.3. ^^o] un«g^-ji 01^ ^dtq-^w.^ ^» *M:a 
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^ ^-B- 500 7fl» ^-*HH ^3*M ^3*H *^>tt ^ °1» ^^>^^. ^ 

3"$ ^-n-^ ^^€r ^ 140.3 nm » ^xfl^cf. ^ ^-R-^o] 300nm» ^fe 

94> 2 

95> ^"7] tiling 1 ^/-U)5i 4/1)^ 

*flS-g- #^30mgl: 4.5cm^ vfl^^r *l\i ^, ^l^^l >4-§-^ 

A}-g--sH <t^M- ^^"7>i lOOsccmC^r^^ 20*113 %)4r *a)^<H 4805. 

*| 2A]# -M ^€^4 ^dfc£) ^7>^ 200sccm (*rdi-gr 

<£ 50 *ll3%)# 430H^]Ai 2 til-g-l- ±.^£i\ (3620 mg)^ ^€ 

<96> 3 

<97> ^-7] HlJul^ 1 ofl^ €AM f*^] 4/1)^ ol-g-^rH Qfrti 

^ *l]2:-g- ^nfl30mg^; 4.5cm£) vfl^-g: *l\i ^#Jfofl #2}-^- jjt t a^fl *]] S x| 

A>-g-^H ^7>i lOOsccmC^r^^ 20*113 %)^r 4805 <^l 

^ 2*1 # ^*lEl» ^^>^cf. *H1* -1H1 <^1€^!4 *r^M ^^-7]-^ 200sccm (^rdi^- 
50 313%)» ^Sl 1 ^ 6005L<%*\ 1*]%: av-g-l- «8*>a} (1620mg)^ ^-fr-* M- 

<98> aflStb ^-FH& ^4: w]o]^(N2 BET) ^ AS- ^tb ^ °1* T^l^d 

(Dubinin)*] 7)1-*}-^ «1S^3* S 1^1 ^^S^h 
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43& ^ 

^ ^atCM ^a, Columnar structured M**^- 
o] «fl<t*>JL ^M^iL^fe ^ ^» £ ^ SX9X^r. 

> 4*** 164.4nm » ^xfl^. , 300nm 4 

i> *§31* ^B|-vfl^ 4| ^HW] (Aspect ratio)^ 10 ol'SHJ-i: t °l^ ti f. 

2> u]5i<m 4 

e> al32c41 i afla^ **»1 4/1)3 °l-8-*H 

4, ^SOmg^r 4.5cm^ *lYl *\***\ **HM A >** 

a>-§-*M ^<*j- ^7}^ 100sccm(^i^°a- 20 313 %)-§- 48051<f) 

A-) 2 AR> «-€*13» WSI**. «H» ^1 41*4* £«7>>x 200sccra 

50 ^*1 6805L4H 1X|^> ifrfr» «J*M (330 mg)3 ^+ 

-04> xjafc a] ofl^ 7 >^ *«M 3*M *fl2^ WS^l *1* 

« ^ sasu-^. ««« 7 >-^ * 

ios> afl^tr €^ «1 ^1^(N2 BED^J^L ^-8r^^-& ^ * °1* 

(Dubinin)-^-^ Tfl^H* tilS^^^: 3*1 S l<fl ^^V^. 
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<5}jL 5£*r ^2, Columnar structure)^ <3-R-^r ig^^os &&.$\ 

o] «fl<£*}ul 9X$= i&^hz.^*^ ^-S* ^2 "£ ^ -fl&^r. 

7> y%s& AjO-o} a^o.^^ sg^- i30.8nm » ^^9X^. , -3*3 °1 300nm^l^-^ ^o. 

»8> 4J-^-o| ^Efls- u|-B}-ifl^ ^li^Hti] (Aspect ratio)^ 10 ol#«3-§r ^ °1 £1^. 
)9> tflSLofl 5 

10 ^ah 1 si ^^s. W 8/2)* a> 

# c fl 115mg^r 4.5cm ^ vfl^ ^<3^ #*H* ^ A >^ 

A]~g-£M ^4i<2}- ^7}^ lOOsccmC^ 20313 600£^1 

A-i 2 Am ^*r£*}. ^nflAj-o!] cfl^^4 ^fc<2] ^7>^ 200sccm 

20 ^e)^ a^^) 6 oo £ofl>H 2 Aj^V ti>-§-^ *8SrM (1820 mg)^ ^-R-^ 

m> ^stb ^tti^ 'g-fMfr* <8=^S1 3*r» ^ U-^S. ^-^ 

nj-^o] nfl^ji 9X^ ^(^H ^2, Feather structure)^ ^-fr^r sg^^AS. 

^^o] tifl^ji ^^^^ ^ ^ ^* ^ sasw. 

112> ^2^b ajo-o} a^^*. 150. 6nm » M^S^ . 4*1, 300nm«>l^ ^ 

ii3> aj^ uj-B)-ifl^- ii^H «1 (Aspect ratio)^ 10 0)^03^- <£ 4, o]#t}.<2Hr # 

^ cf= ^Sl- x]xjjL ^ $XSX^. 
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3.1 







N £m DH 1 
















r1009 


L*v> \\J\JcjJ V 1 


3E "pj ;*3 






(nm) 




I Yin l 1 

irons j 


rem 1 1 
11111/ 1 


vm / &s 






r\ OA OQ 1 






99 ^ 


2 


O.o4oy 




o *"7 n 

270 


OQ A 


3 


0.3522 


1.8 


314 


1 c 7 
ID. i 


^aH 4 


0.3537 1 


1-7 


335 


12.6 


-i^H 5 


U.OO*tO 1 


1 7 


n r\ f\ 

390 


8.6 


^A]oij| 6 


A Oil 1 Jt 

O.o414 j 




i on 
loU 


9^ 7 


-i^lHI 7 


0.3430 


^-1 


O A A 

j ^44 


TOO 


8 


0.3402 




156 


4U.O 


9 


U.OftOU 




1^/ 


AA 9 


^A]ofl 10 


0.3445 


3.2 


1 Qfl 
loU 


^ n 

oo.u 


u1jsl<4I 1 


0.3414 


5.2 


1 94 


140.3 


i 

\*}3L*\) 2 










3 


0.3456 


4.8 


140 


164.4 


Ul5L^| 4 


0.3461 


5.6 


122 


130.8 


; tfliiL^ 5 


0.3391 


1 12.2 


1 80.3 


150.6 



2)^o] 5-50 q-^l^sl g^a *M*I ^ M-^^ « n^lS7V 7>^*>^, 
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MM063640 

^ ^°> 7 ^ -fr 7 !****** 1 - 

Bfl ^ § ^ ( *^fl ^ DeN0x,DeS0x^ *&3JE *}-§-o] 7 }W*. 
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1] 

Jf-o^ ^ s.^o_S ^o.^. ^6{| 5^, ^--B-^ol 95^^% °1#, (2) 

3.5-79.0 nm, (3) ^^H^l (^4H3ol/^-R-3 )7> 20°1# (3) ^-fr^l xflJfofl fei^i^r*^ 
^ <£4^ ^-B-^ ^fc, (4) ^-fr* nM^fe ^^r^^ (Carbon 

hexagonal plane)^ Ufl^c] ^6fl tfl*H ^ SE.^ 5~ 65£» -fr^l^ ^ 

21 

« 

i^ ^-fj-# M-^^ ^l^r^H, q?i(Ni)* ^-S- €(Fe), -§-3 

W-€(Mo)* ttSL *r-§-*r°3 ^Stb M*t3 a 1 ^1 «lol^^(BET)^.S 

Sf^tr 100m2/g o]^-, 3.71 20-60 M-i^l^, ^^hkH-n-ff 10 ^% 

o}s$-2r ^S. A}-g-*H -g^^o] 7}^fs|2] ^^ofl ifl-aH 0.1-60 ^ 

3] 
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^7}^ ^ofl 1 ^2] 3^ ^ 0.5- 30 seem 5^3^ cc ^ i^^V^i ^ 

4] 

0-80 m %3\ ^7>i» a}-§-*M <i*lel -£5L^ 300 49951^ U^HH 2*<* 
[3^8- 51 

4 AM M*|3. 0.1 / 0.9 - 0.95 / 0.05^ W<>1 , *W atfJM q« /S^B 

^ 0.05 / 0.95 ~ 0.95 / 0.05 ^ Mo], q^sj. #3*^ M€ / M« 

0.1 / 0.9 -0.9 / 0.1 $ *^ 
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